Kukkosaari Island (Suomussalmi, north-eastern Finland). Since then the artefact has been repetitiously used as an example when narrating the introduction of metal technology in prehistoric Finland, while its chronological position, function and significance have remained poorly studied.
Introduction
While written treatises on regional or national prehistories should, in theory, be based on the analysis of all available archaeological sources, more often than not they are built on carefully selected objects and archaeological sites used to illustrate particular aspects in the narratives.
Sometimes, the importance of such objects regarding this purpose has been recognised since their discovery, but the narratives weaved around them might differ, even considerably, depending on the narrator.
Considering the great narrative about the prehistory of Finland, one such object is a unique metal find, the so-called Suomussalmi copper adze (Fig. 1) ; an artefact that has intrigued prehistorians since its discovery in the Kainuu region, north-eastern Finland (Fig. 2) , some thirty-five years ago.
While scientific analyses (Huurre 1982, p. 30, Hölttä and Rosenberg 1987, p. 407) have proven that the artefact in question consists of pure copper and can be thus classified as a native copper artefact, many other relevant aspects -its chronological position, function and significance -have remained poorly studied. Thus the adze has been re-interpreted depending on the need to adjust the great narrative (e.g. Edgren 1992, p. 70, Ylimaunu and Costopoulos 1998) , and, furthermore, the arguments have largely been based on the partially poorly-founded explanations aired in the original publication introducing the artefact (Huurre 1982) .
The ideas presented in previous studies form a background against which the present paper will continue the contextualisation of the Suomussalmi copper adze. This discussion has several aims.
Firstly, the present authors agree with previous research that the Suomussalmi copper adze is a particular and extraordinary find and, for this reason alone, merits -for the first time -a detailed description in English. The paper presents also the results of new metallographic analyses made on the object. Regarding its context, less attention will be paid on the specific find location, while adze's position in the wider context, that is, the early metal use in north-eastern Europe during the Neolithic and the Bronze Age will be assessed more thoroughly 1 . Finally, an attempt will be made to analyse the factors behind the early metal use and to present a re-assessment on the 'function' and 'meaning' of the Suomussalmi copper adze from a new perspective.
The artefact
As the story goes, the Suomussalmi copper adze (KM 20850) was found by a schoolgirl named Tita Vester on the Kukkosaari Island in June 1980 . His father, Lippo Vester, the teacher of the local elementary school had found potsherds and other Neolithic materials on the island during an exceptionally dry summer in 1978 (Huurre 1982, p. 17) . By November 1978 these finds had found their way to the offices of the National Board of Antiquities of Finland (henceforth NBA) located in Helsinki. In the following year, archaeological excavations were carried out on the island by MA Heikki Matiskainen (Matiskainen 1979) , but the adze surfaced only a year later nearby the southernmost excavation area, 'on a sandy shore between the rocks'.
The copper object was soon transported to the NBA offices, and redeemed to its collections with a generous sum of 1500 Finnish marks. Translated to today's (2015) purchase power the money equals roughly 737 euros or approximately 825 US dollars. As the real value of copper metal was in August 1980 only 13.85 Finnish marks (i.e. c. 6.6 euros) per kilogram, the compensation exceeded c.
360 times the raw material value of the adze. From the previous ratio it is also quite easy to get a rough estimation of one important property of the artefact: it weighs no less than 309 grams.
External dimensions of the adze have usually been quite accurately reported as 82 x 28-45 x 18 mm -the variation in width is explained by specimen's trapezoid shape as the blade quite naturally exceeds the stem in breadth (Fig. 1) 
.
In addition to the trapezoid shape, the specimen is characterized by relatively flat, just slightly convex backside, while the frontside develops into a substantially wide convex gouge. The angle between the two sides is c. 25° on the blade, while the edge is c. 3 mm thick and therefore blunt.
The stem of the adze is uneven, but rectangular in section. The surface of the object is heavily corroded and displays various green hues of copper chloride and copper carbonate but the right flank, where patches of reddish brown copper oxide formation can be seen.
The Kukkosaari Island is a narrow north-east-south-west -oriented esker in the Kiantajärvi Lake (Fig.   4 ), which has been heavily regulated after the construction of a dam and a hydroelectric power plant in the 1960s. After the initial rise of 2-3 m, the fluctuating water level resulting from the ongoing regulation has eroded not only the Kukkosaari site, but also the other sites located next to the shoreline in the Kiantajärvi Lake area. In fact, archaeological fieldworks executed due to the dam construction and the consequent water regulation in Suomussalmi have revealed an exceptionally dense cluster of Bronze Age sites even in the scale of northern Europe (see e.g. Huurre 1982 , 1986a , Lavento 2001 ). The regulation of water level and the erosion of shoreline also explain why the copper adze was found in an archaeological site without a proper context.
The chronology of the Kukkosaari site, based on the artefacts and pottery typology, extends from the Late Mesolithic to the Early Iron Age (Huurre 1982, pp. 17-18) and thus leaves ample margins for the date of the artefact. This characteristic of the site was also observed in the archaeological test excavations carried out on the island in 1999-2000 (Hyttinen et al. 2000 (Hyttinen et al. , 2001 . Therefore, the few attempts to date the adze have been mainly based on its raw material as well as on its shape and presumed comparanda. The dating usually put forward in publications has been founded on an approximate dating given by Huurre (1982 Huurre ( , p. 21, 1986a Huurre ( , p. 88, 1986b , who placed the adze to around 2000 uncalibrated BC or more widely to the 3rd millennium uncalibrated BC, which equals calibrated c. 3800-2500 cal. BC.
From here, there or everywhere -the results of elemental analyses
The anomalous nature of the Suomussalmi copper adze is further underlined by the number of elemental analyses carried out on samples taken from this artefact. Before the recent project focusing on Neolithic copper finds from Finland and north-western Russia, the adze had been analysed for its elemental composition already twice. The first analysis was carried out at the Outotec Research Center in Pori during the early 1980s with atomic emission spectrometry using Hilger arc emission spectroscope (for the identification of the method, see Ikäheimo 2011) . The results were included in an article discussing the Early Metal Age in the Suomussalmi area (Huurre 1982) , in which the interpretation of this analytic data is quite shallow -it practically forms a backdrop for the speculation about the most likely provenience for the object and its raw material.
Also the results were reported in rather ambiguous way; the total amount of impurities was stated to be less than 0.3 per mil (Huurre 1992, p. 40) , while the figures given in the respective tablereproduced here in Table 1 -suggests that elements falling below the detection limit have also been included in the results.
The Suomussalmi copper adze was subjected to compositional analysis for the second time, when a sample from it was included, together with samples pertaining to six bronze celts, in a program exploring the potential of instrumental neutron activation analysis (INAA) in the research of archaeological metals . The results were given out as a table of µg/g-values, but the respective comments focused exclusively on the applicability of the method rather than on archaeological interpretation of the results. Nevertheless, the analysis showed that while the presence of altogether 15 elements was detected, the combined amount of impurities was less than 0.1% thus qualifying the metal as native copper.
The third elemental analysis was a by-product of the aforementioned project, as samples taken from various native copper objects were pre-screened with an electron microprobe (EPMA) to get first-hand information on the microstructure and possible impurities present in the metal. In case of the Suomussalmi copper adze, the main aim was to visually inspect whether the silver detected in previous INAA-analysis was homogeneously dispersed in copper or present as visually recognisable impurities. Because silver occurs as minute (<10 µm) grains in native copper associated with c. 2.06
Ga old volcanic formations of Imandra/Varzuga Greenstone Belt in the Kola Peninsula (Chernyavsky et al. 2010 , p. 107, Melezhik 2012 , the possibility that the metal of the Suomussalmi copper adze would be native copper pertaining to that region was thus explored. The result of this particular investigation was negative as no silver grains were observed, while the presence of silver -the most prominent impurity in the INAA-analysis -was also detected with the EPMA.
When the results of the three different analyses are evaluated together, they do not add much to our knowledge on the origin of metal in the Suomussalmi copper adze. The hypothesized use of untreated native copper from the Kola-region, based on the assumed presence of distinct silver impurities, may be excluded, while other directions -the Urals and the Lake Onega region in particular -can still be considered as equally potential sources due the lack of comparative data and the ambiguous nature of the copper deposits (Kuleff and Pernicka 1995, Mauk and Hancock 1998) . In addition, the possibility that the raw material would have been derived from domestic sources, as first suggested by Huurre (1982 , p. 21, 1986a , p. 87, see also Ikäheimo 2014 , is worth reconsidering in the light of recent advances in geological ore exploitation and new archaeological finds of native copper in Finland. This topic will receive more profound treatment later on in this article.
Manufacturing technique -the results of metallographic analyses
The principal manufacturing technique -related statement -originally presented by Huurre (1982, p. 20) -regarding the Suomussalmi copper adze is that the artefact has been formed by (cold) hammering together the opposite edges of a single oval-shaped metal plate. The production sequence, even though on smaller scale, has been described and illustrated in connection with the fabrication of tanged arrowheads in sub-arctic North America (e.g. Franklin et al. 1981, p. 30, Fig. 12 ). The manufacturing technique has usually been taken as a proof of the object's considerable age (e.g. Huurre 1982, p. 20) , while other scholars have insisted that the artefact belongs to the era when casting of molten metal was also known (e.g. Salo 1984, p. 106) . No evidence supporting the latter claim, however, has been put forward to date.
At the outset, it would seem reasonable to exclude casting as a production method, because in the majority of cases the use of it would show up in the chemical composition of the object as increased presence of impurities (Wayman 1985b, pp. 75-76, Wayman and Duke 1999) , and the metal of the Suomussalmi adze has been proven to be native copper with three independent analyses. By excluding momentarily the use of casting, two possible lines of investigation open up.
Firstly, the adze could have been shaped from a single nugget or a chunk of native copper.
Secondly, it could result from joining several pieces of native copper together mechanically. Both of these options will be evaluated next to some detail.
At first, the idea about a single chunk as a source for native copper needed in the making of the Suomussalmi adze seems, in a way, the most plausible of the three competing explanations. The most important precondition is that weathered chunks of suitable size were available in the first place -the properties of native copper, together with rather primitive mining tools available during the Neolithic, inhibited the extraction of raw material directly from the exposed vein containing native copper and the reduction of larger native copper chunks into small manageable pieces was equally problematic (Tylecote 1987 , p. 90, Martin 1999 . Thus, following the traditional view, the maximum size of the native copper object was governed by the size of raw material chunk available (e.g. Franklin et al. 1981 , p. 34, Martin 1999 .
If this was the case, the Suomussalmi copper adze would be the result of a lucky coincidence. It is by far the heaviest native copper artefact found in north-eastern Europe; it weighs nearly twenty times more than the Kierikki copper knife (16.2 g), the second heaviest native copper specimen from Finland (see Ikäheimo and Pääkkönen 2009) , and approximately five times more than all the other Finnish Neolithic copper finds combined together. Comparable artefacts with respect to the amount of metal utilised are neither known from north-western Russia, although the total amount of copper discovered in Karelia exceeds the weight of the Suomussalmi copper adze multifold.
At the present, some 30 Stone Age sites with copper finds are known in north-eastern Europe ( Fig.   1 ) with the number of individual (published) finds barely exceeding 200 pieces. The majority of finds are small unworked copper nuggets or indeterminate pieces of hammered metal, and 'actual' artefacts are few and sporadic (for an overview, see Nordqvist et al. 2012, Nordqvist and Herva 2013) . The distribution of finds is heavily concentrated in the western and northern Lake Onega region, where deposits of native copper and apparently also larger chunks of native copper were available. Archaeological excavations in the area have yielded pieces or nuggets of copper weighing up to 200 g (e.g. Gurina 1961 , p. 290, Zhuravlev 1991 , and during a recent visit to Russia the authors were shown a substantially large nugget, at least 80 x 60 x 40 cm in size, originating from Beregovoye outcrop at the archaeological exhibition of the Karelian Scientific Centre in Petrozavodsk. The more important question is whether such pieces were commonly available due to weathering of copper outcrops during the Stone Age, and if such sources were completely exhausted at some point in prehistory (for corresponding situation in the US, see Maddin et al. 1980, p. 213) .
The third and yet unexplored option is that the Suomussalmi adze was put together from numerous separate pieces of native copper through the painstaking processes of folding and annealing (see e.g. Martin 1999, pp. 128-129) . The question whether the application of such technique would have been even theoretically possible is an issue that has been reviewed ambiguously in respective literature. On one hand, some publications state explicitly that pieces of native copper cannot be joined together through cold hammering or annealing (Coghlan 1975, p. 120) , while, on the other hand, larger copper objects have reportedly been put together from several nuggets by hammering them first into thin sheets which were then folded and annealed together (Franklin et al. 1981, pp. 34-35) . Now the question goes, which of these three methods was most likely used in the case of the Suomussalmi copper adze.
To resolve the question regarding the manufacturing technique, a permission to take a metal sample from the Suomussalmi adze was requested from the NBA. After the permission was granted, a small amount of metal was removed from the stem of the adze by an artefact conservator working for the NBA. Thereafter, the sample was sent to the thin-section laboratory of the Geological Survey of Finland located in Kuopio, where it was cast into epoxy resin and polished for microscopic inspection. The sample was examined at the Materials Engineering Laboratory of the Department of Mechanical Engineering, Oulu University with Nikon Eclipse MA100 metallographic microscope mounted with Nikon Digital Sight-2Mv High Speed Color Camera Head.
The examination took place both before and after etching with a generic copper etchant, using 5x to 50x magnification range both with plain and polarised light.
The microscopy of a non-etched sample revealed the sparse presence of well-formed light blue cubic crystals and rows of similarly coloured small blebs, the latter of which seem to occur in a 45 degree angle when compared to crystal borders (Fig. 5a ). These features, which are also faintly recognisable in photographs taken with the electron microprobe, can be identified as copper oxide named cuprite (Cu 2 O). While cuprite is a common end product of copper corrosion, the small blebs are far too regularly distributed through the polished surface in order to be interpreted as the first stage of advancing metal corrosion.
Instead, these blebs reveal the primary manufacturing technique of the Suomussalmi copper adze; the object has been casted from native copper (see e.g. Coghlan 1962 , p. 64, Tylecote 1987 , p. 93, Wilson et al. 1997 , p. 59, Wayman and Duke 1999 . Thus, the knowledge of advanced pyrotechnology has been an important prerequisite for its production, as the melting point of copper (1084.62 °C) had to be reached. The presence of silver as the main trace element can also be interpreted as corroborating evidence for the use of this technique, as it is one of the elements homogenised by casting (Wayman and Duke 1999, p. 62) . At the same time, the homogeneous distribution of silver re-opens the possibility that the native copper used in casting or at least some of it could pertain to the deposits located in the Kola Peninsula.
While the significance of the manufacturing technique for the interpretation of the object will be discussed more thoroughly later on in this paper, it must be pointed out here that copper melting and possibly even casting were not unknown technologies in Karelia among the groups producing asbestos-and organic-tempered wares during the later 4th and early 3rd millennium BC , Zhulnikov 1999 , p. 66, also Nordqvist and Herva 2013 . Another feature of substantial importance is the pureness of the metal in the adze, which is an indication of the considerable attention paid to the process of manufacturing, even though experiments have shown that melted native copper is chemically relatively stable (Wayman and Duke 1999, p. 62) .
More information about the manufacturing process was gained through the examination of the etched sample (Fig. 5b) , which showed the considerable heterogeneity of copper crystals, ranging from c. 130 to 300 µm in size. The other apparent indication of extensive cold working is the plentiful presence of twinned crystals, some of which show curved twin boundary. The use of cold hammering is further corroborated by the presence of microscopic strain marks within the crystal structure. As the sample was taken from the stem of the adze, the microstructure is a reflection of procedures that preceded the folding of the flanks that was a necessary stage in shaping of the final product. Slightly different microstructure would probably have been observed, had the sample been taken from the blade end of the adze that was in all likelihood worked further than the stem (see e.g. Schroeder and Ruhl 1968, p. 165 Fig. 6 ).
In addition to metallographic analysis, the preceding argument applies equally to the Vickers test of microhardness that was also performed on the sample. The test took place at the Laboratory of (Coghlan 1975 , p. 77, Tylecote 1987 , p. 90, Grigoriev 2015 . This implies that the whole artefact preform was forged to some extent before the flanges were folded over to shape the basic form of the adze. Had the sample been taken from the blade end of the adze, which was not possible without severely altering the integrity of the object, somewhat higher Vickers hardness reading would have been the result. Anyhow, the current result is enough to show the intentionality behind the forming process; the object was designed to resemble an adze, while the adze itself might have had a practical, symbolic or other function.
Earlier interpretations revisited
Previous research has perceived the Suomussalmi copper adze as a metal artefact found in an otherwise completely Stone Age context and/or a peculiar specimen wound up to Finland through eastern connections, possibly indirectly reflecting distant ideas of a new raw material but still totally detached from the actual (and later) metallurgy of north-eastern Europe (Huurre 1982 , p. 21, 1986b , pp. 51-52, Salo 1984 , p. 106, Edgren 1992 , p. 70, Lavento 2001 ). The artefact is, indeed, unique as no direct parallels in metal can be pointed out for the Suomussalmi adze from Finland or the regions nearby. The only metal objects resembling it even remotely (Fig. 6 ) are a cast preform of a native copper adze from Varris, northern Sweden (Huggert 1996) and another cast native copper adze from Zalavruga IV (Zhuravlev et al. 1981 , Zhuravlev 1991 , both of which differ considerably in their shape and dimensions from the Suomussalmi adze. In addition, despite their uncertain find contexts, both examples have been suggested to be of somewhat younger date than the Suomussalmi adze.
Due to the lack of direct parallels some scholars have underlined the importance of the existence of similar objects in stone (e.g. Huurre 1982, p. 20) , but the actual presented comparanda is limited to one example in Russian material published by A.M. Tallgren no later than in 1911 (Tallgren 1911, pp. 123-124) . The artefact in question doesn't resemble much the Suomussalmi adze, while general references to East or Russian Karelian stone adzes have also been made (Huurre 1999) . The idea behind these comparisons is that the familiar artefact form in stone was transferred into new raw material, as the makers were not yet able to realise the potential of the novel material itself (Huurre 1982 (Huurre , p. 20, 1983 (Huurre , p. 245, 1986a (Huurre , p. 87, 1998 ) -in other words, the inexperienced makers treated copper as just another type of stone (see Zhuravlev 1991, p. 144 for a similar opinion on early copper working in the Lake Onega region). Likewise, parallels in stone have also been drawn for other 'spectacular' early copper artefacts, including the adze from Varris (Huggert 1996, p. 74) , the ring from Polvijärvi Suovaara (Sarvas 1969, p. 33) , and the knife from Kierikki Kuuselankangas (Ikäheimo and Pääkkönen 2009, p. 170) and Karlebotnbakken (Schanche 1989, p. 64) 3 . The existence of potential parallels in stone and the degree of their similarity may, however, be somewhat irrelevant, as the significance and function of the adze may well be found in the specific properties of the very specimen or its raw material, as will be pointed out below.
The position and dating of early copper artefacts in the wider treatises of prehistory have been largely dependent on the ideas the particular archaeologists and/or contemporary master narratives have had on the appearance of metal. Stone Age copper finds have been known in the Karelian Republic since the late 1930s (Gurina 1951 , Kosmenko and Kochkurkina 1996 , Zhuravlev 1991 , Zhulnikov 1999 and -following the research tradition of more southern Russia -an Eneolithic period has been defined for the area (see Kosmenko and Kochkurkina 1996 , pp. 149-152, Zhulnikov 1999 , pp. 64-67, see also Nordqvist 2013 . Although the existence of Karelian coppers was known to Finnish scholars, the finds made in Finland were until fairly recently considered anomalous. The oldest copper artefact in Finland is the Polvijärvi copper ring found in the eastern part of the country in 1960 (Björkman 1961 , Sarvas 1969 , Taavitsainen 1982 . This find, together with the Suomussalmi adze, and often also with the Jettböle metal sheets found on the Åland Islands 4 , have been showcased as the earliest metal finds in Finland (e.g. Huurre 1983 , pp. 243-244, 1986 , p. 53, Salo 1984 , pp. 106-107, Edgren 1992 . Initially the Stone Age dating of these objects was questioned (e.g. Meinander 1962 , see also Taavitsainen 1982, pp. 41-43) and in some cases they were connected to chronologically later Seima-Turbino phenomenon of the Early Bronze Age (e.g. Salo 1984 , p. 106, also Huurre 1979 . Even after their Stone Age dating was accepted, these artefacts were seen as curiosities and it was strongly emphasised that they did not herald 'proper metal age' or covey any deeper knowledge of metal (e.g. Huurre 1983 , p. 245, Edgren 1992 . However, new finds and studies have clarified that while not common; copper was neither a complete curiosity in Finland during the Neolithic (see e.g. Nordqvist et al. 2012, Nordqvist and Herva 2013) .
Still, until recently the ambiguous nature of the Suomussalmi copper adze and the Polvijärvi copper ring was further underlined by their context in the great narrative told about the Finnish prehistory in the National Museum of Finland. The two objects were positioned next to one another in a display case devoted to the material culture of the Bronze Age in inland Finland. While the chronological context of the Polvijärvi ring was hereby misinterpreted by two millennia, the evaluation of the cultural context was equally puzzling. The title of the plaque introducing the finds announced that 'Inland is keeping up with the progress', suggesting explicitly that the actual progress was made elsewhere. The main body text, however, made quite clear that the first steps of proper metallurgy were taken elsewhere than among the Bronze Age societies inhabiting the west coast of Finland. As the permanent prehistory exhibition of the National Museum in currently under renovation, it remains to be seen in what kind of context -both physical and interpretativethese two objects will be displayed next or whether they will be displayed at all.
Another central issue in previous research has been the determination of origins of the Suomussalmi adze. Based on the above-mentioned analyses and the observed elemental composition, it has usually been connected to the Urals region (Huurre 1982 (Huurre , p. 21, 1983 (Huurre , p. 245, 1998 . However, it is worth noticing that there are significant problems in the analyses themselves, in their comparability as well as in the availability of reference material -therefore the discussion about the provenience has usually remained on general-level sketching based more on the preconceptions of researchers than the actual data (see Huggert 1996, p. 79, Ikäheimo and Pääkkönen 2009, p. 162) . It suffices to say here that among Finnish scholars the Urals has traditionally been considered as the more plausible origin for the Stone Age copper found in Finland and, to some extent, even for the copper found in Karelia (Taavitsainen 1982 , p. 48, Huurre 1982 , p. 21, 1983 , p. 245, 1998 , pp. 353-354, Edgren 1992 , p. 70, but see e.g. Zhuravlev 1991 , p. 142, Zhulnikov 1999 for Russian views). Accordingly, Karelian sources of native copper have been overlooked in Finland until recently (Lavento 2001 , p. 120, 2003 , p. 248, Nordqvist et al. 2012 .
One possibility that has been mentioned only briefly (Huurre 1982, p. 21) , is the utilisation of local raw material. While metallic copper in Finland is mostly bound to sulfide copper ores, the presence of native copper has been documented in some thirty deposits (Laitakari 1967 , Saltikoff 1997 , Hytönen 1999 , Västi 2010 ). In few cases copper is present only as microscopic grains, while the biggest geologic specimens that have ended up into geological museums are just some centimetres in size (Hytönen 1999, p. 184) . Such amount of material would have been sufficient for the production of small items like beads or for the use of native copper nuggets per se (see below).
Another interesting question is to which extent was so-called float copper -native copper displaced by a glacier during the last Ice Age and therefore found in glacial till or glacio-fluvial sedimentsutilised during the Neolithic in north-eastern Europe? While its importance has been recognised in North America for long (e.g. Wayman 1985a , p. 68, Rapp 2009 , pp. 154-157, Clark and Martin 2005 , the situation in Finland is, at the moment, based rather on vague leads than on solid evidence. One potential source for float copper could be, for example, the Eno-Kontiolahti area located between Lake Höytiäinen and Lake Pielinen in eastern Finland. This is the area, where altogether 15 small copper mines were established during the early 19th century (e.g. Vesajoki 2000, Kinnunen 2010) , and the presence of native copper near the ground surface has been verified with geological surveying (Laitakari 1967 , Hytönen 1999 ). This idea is partially corroborated by the discovery of several native copper pieces from the Neolithic dwelling site of Rääkkylä Vihi 1 located some 75 kilometres south-south-east of the area, while recent archaeological excavations on other contemporary sites closer to the copper sources are practically non-existent. In all, while the evidence accumulated so far does not allow bold statements regarding the 'domestic' origin of native copper used in the Neolithic, this possibility should neither be ignored nor be totally ruled out (Ikäheimo 2014, pp. 21-22) .
Suomussalmi copper adze and prehistoric narratives
As mentioned above, the Suomussalmi adze is a unique specimen with no direct parallels. If it is compared with the Stone Age copper finds, it differs from these before anything due to its size and manufacturing process. On the other hand, when the Suomussalmi adze is compared with the Bronze Age artefacts, large differences are also obvious, the most important of these being the difference in raw material. No native copper artefacts are known from Bronze Age contexts in the research area, although this may also be due to the fact that such specimens are customarily labelled as pre-Bronze Age. All in all, the question of continuity and discontinuity between the Late Neolithic and the Early Bronze Age is a problematic one. It is not totally clear how much -if at allthese traditions overlap, but thus far no clear relationship has been observed between the Stone Age and Bronze Age metal use. According to the commonly held view, the Stone Age metal production and use of local raw material sources cease and give way to the more advanced, or 'proper', metallurgy of the Bronze Age, which was based on new imported artefacts, raw material and skills (e.g. Salo 1981 , p. 413, Huurre 1982 , pp. 21, 29, 1986b , pp. 52-56, Zhuravlev et al. 1991 , Chernykh 1992 , pp. 189, 214, Kosmenko and Kochkurkina 1996 . On the other hand, a couple of metal finds from the so-called 'lapp cairns', the initial use of which in inland is currently drawn already to the Late Neolithic (Taavitsainen 2003 , Saipio 2011 , also Okkonen 2003 were noted to be bronzes in preliminary pXRF analysis (Ikäheimo 2014, p. 16 , Table 3 ); similar results were obtained for the numerous but contextless metal finds from Kainuu and Suomussalmi area (see Huurre 1982 , Lavento 2001 , pp. 119-126, Ikäheimo 2014 .
Although the adze would be more at home with the Bronze Age artefacts in respect of its size, there are more features that point towards its Stone Age dating. Accepting the Stone Age dating for the Suomussalmi adze places it at first only roughly to the era of Stone Age copper use, i.e. between c. 4000 and 2000 BC. If the assumed analogies with East Karelian adzes are accepted as a guideline, the dating can be tuned towards the later 4th and early 3rd millennium BC (see Tarasov 2004 Tarasov , 2008 . This period of time also seems to be the apex of Stone Age copper use in the north (Nordqvist et al. 2012, pp. 6-9, Nordqvist and Herva 2013, pp. 416-418) , but still either later 3rd or even early 2nd millennium BC dating cannot be ruled out. The cultural context of the adze is also somewhat unclear, but is illuminated by the utilized technology. The oldest copper finds in northeastern Europe originate from the contexts of Rhomb-Pit and Typical Comb Wares of the earlier 4th millennium BC, and are only cold hammered, whereas finds from the later 4th and 3rd millennium BC contain also specimens manufactured with more advanced techniques, including casting (see Zhuravlev 1991 , p. 198, Zhuravlev et al. 1991 , Zhulnikov 1999 . Thus, the adze could belong to this time period, and to the cultural context of asbestos-and organic tempered wares, also present at the adjacent settlement site 5 .
Although the exact dating of the Suomussalmi adze will most likely never be resolved, it is important to note that certain properties of the artefact itself can further be used to strengthen its connection to the Neolithic. Recent research has pointed out that the Mesolithic-Neolithic transition was not just about a change in the subsistence base or the adoption of ceramic technology -it was equally or even more about the transformation of societies and mentalities (see e.g. Watkins 2013 , Herva et al. 2014 , Thomas 2015 ). An important feature reflecting the altering relationship between the humans and the environment was the enrichment of the (material) world through the adoption of new raw materials and the increased interest on the real or presumed properties of these materials and on the mineral world in general (e.g. Boivin 2004 , Davies and Robb 2004 , Gaydarska and Chapman 2008 , Johnston 2008 , 2014 Zhuravlev et al. 1991 , Zhulnikov 1999 , Núñez and Okkonen 2006 , Zvelebil 2006 . This pronouncedly western and modern view emphasizing the 'natural' and 'inherent' lure and 'superiority' of metal and the importance of its technological properties in its initial spread and adoption has resulted in views where metal is assigned 'cultural meaning' only after it was used for the production of 'rationally functional' artefacts (see e.g. Salo 1981 , pp. 26, 33, Huurre 1998 , p. 351, cf. Ottaway and Roberts 2008 , pp. 214-215, Roberts et al. 2009 , pp. 1018 -1019 , Kienlin 2010 . This is proposed to have begun during the Bronze Age, but really commenced with the beginning of iron metallurgy during the first millennium BC. However, the ideas emphasising the significance of copper per se present a possibility that it was not the practical usefulness -in the modern or western sense -that made copper alluring, but rather its special properties, like colour, gloss, malleability, castability, plastic shape of copper nuggets and so forth (see Herva et al. 2012 , 2014 , Nordqvist and Herva 2013 for discussion).
Accepting these premises, also the discrepant or ambiguous nature of the early copper finds from the north -mostly small bits and pieces of metal with no apparent function -becomes understandable; it was the copper itself and the qualities it (apparently) possessed that were important. In this respect the 'cultural meaning' of metal during the Neolithic is no less than later on when it was used in the production of 'functional' artefacts.
The Suomussalmi copper adze can also be understood against this background. Although it can be identified as a functional artefact -an adze -by the shape and it was also probably hard enough to be used as a tool, the absence of use-wear or even more substantial damage on its blade speak against such interpretation. On the contrary, the early metal items, just like Stone Age exotica, are often directly connected with the construction of social relationships. But as there is not an axiomatic connection between the early metals and technological functionality, there is neither an a priori link between them and the expression of social status (see e.g. Ottaway and Roberts 2008 , p. 214, Thornton and Roberts 2009 , p. 182, Kienlin 2010 . Accordingly, the Suomussalmi copper adze may not only have brought social value to its possessor, but also displayed or embodied the physical attributes and cognitive values related to the raw material in itself.
Some of the ideas presented above are, admittedly, in disagreement with the old narratives. As mentioned above, the western Bronze Age culture has traditionally been seen as the beginning of 'proper metal culture' in Finland (Salo 1981 , p. 33, Edgren 1992 and in general to represent the beginning of more 'civilised' or 'advanced' phase in the Finnish prehistory (see e.g. Lavento 2003, pp. 280-284 for examples), whereas the eastern culture of inland has, in many respects, acted just as its archaic backcloth. Still, there is no getting away from the fact that the first contacts with metal in the east predate the ones of the western Bronze Age culture by several millennia.
Furthermore, the western emphasis largely neglects the fact that the eastern Bronze Age exhibits older, undisputed and more numerous signs of local metallurgy (see e.g. Huurre 1982 , p. 28, 1986b , p. 57, Lavento 2001 , although metal artefact finds are fewer. This tendency may be seen as a fitting example of the position the narrator has in the construction of the prehistoric narrative, highlighted in the introduction. The strong orientation towards the west is not a coincidence or only reflecting the 'real' prehistoric situation, but has a lot to do with scientific outlook, research history, political situation and personal attitudes of researchers during the second half of the 20th century (see also Nordqvist and Herva 2013, p. 419) .
Secondly, the approach adopted here differs from the previous grand narratives in giving agency also to objects and immaterial things, in abandoning the purely techno-economical approach towards the prehistory and discarding the intrinsically rudimentary nature of the Neolithic in the research area. Especially the latter view has placed the Neolithic populations of north-eastern Europe in less-capable position in contrast to the 'real' Neolithic cultures of more southern regions. This has been one major factor which has hindered accepting certain cultural features, like the manipulation of native copper, to the prevailing scheme of the Stone Age. In traditional view such things, quite simply, do not fit within the framework: in this perspective it is not possible -or acceptable -that Stone Age societies in the north would have been familiar with features or concepts like metal or cultivation 6 , as these belong only to later and culturally (or cultural evolutionarily) 'more advanced' periods. However, if we accept the new, more nuanced and multilocal view of the Neolithic (e.g. Jordan and Zvelebil 2009 , Jones et al. 2011 , Thomas 2015 , many traditionally unsuitable things can be incorporated into the grand narrative of the Stone Age in north-eastern Europe as an alternative scenario of how things might have happened. Table   Table 1 . The results of three elemental analysis performed on the Suomussalmi copper adze (KM 20850 
